The founding of new spin-off firms by entrepreneurial employees proposes a model of surrogate motherhood of network development. This paper suggests that the evolution of the network is constrained by previous relationships and designed within the parent firm's position in the industry boundaries.
INTRODUCTION
This paper investigates several network characteristics that are determinants of spin-offs, and how these spin-offs influence network evolution. I call spin-offs the founding of firms by employees that leave their parent firm, or previous employer. Frequently, the new spin-off positions itself in the same industry cluster, in the same or related activities upwards or downwards the product value chain. They also select the same or proximate locations to the parent firm and exchange with the same clients, suppliers, and institutional agents in the neighboring environment. The entrepreneur's base of prior social links or prior acquaintanceships to incumbent firms is crucial to this process. The ability of the spin-off to inherit the support of the parent firm, their routines, and the institutional legitimacy, enhances its survival rates and prosperity. The networks are important in this context because they can provide the spin-off with access to information, resources, markets and technologies (Gulati & Zaheer, 2000) , and as cited by Hitt, Ireland, and Sexton (2001) and Hite, and Hesterly (2001) networks are sources of credibility, legitimacy and identification of opportunities.
New spin-off firms are highly dependent on the environment for resources. To overcome this dependence and acquire start-up resources they establish relational models with other firms in the network (Klepper, 2001) . The "surrogate motherhood model", as I designate it, is based on employees exiting the parent firm to constitute their own spin-off firms with the support of the parent firm.
The analogy to the "surrogate" mother that carries the pregnancy to its end but doesn't keep the child, also the "mother firm" does not own the new firm (new spin-off) that it gestates. In fact, the 'surrogate mother' nurtures the spin-off and has interest in its development for inter-network status, centrality, and resource dependence, but does not integrate it.
THEORY AND PROPOSITIONS

Types of ties
The embeddedness of the social relationships is stronger than a mere economic rationale (Granovetter, 1992) and is based on personal relationships, social capital or past interactions (Hite & Hesterly, 2001 ). Spin-offs need to rely on embedded ties because they are unaware of all possible market ties and have limited search capability (Hite & Hesterly, 2001 ). The firm's pool of relationships is key for the acquisition of resources necessary to the firm's survival and growth (Gulati, 1998) . The pool of relationships is even more crucial for new emerging firms (Hite & Hesterly, 2001; Larsen, 1992; Hitt et al., 2001) . While Burt (1987) argued that structurally equivalent referents are main sources of task related information, I argue that cohesiveness and acquaintanceship are important sources of trust and familiarity essential for spin-offs' gestation.
P1:
Networks of cohesive ties are more likely to lead to new spin-offs by entrepreneur employees.
Centrality
Innovator (or initiator) firms are more likely to occupy structural positions that render centrality and power benefits. The centrality of the firm is expected to be correlated with its ability to impact on the network through its resource links to other firms, in and/or outside of the network or cluster. That is, the initiating firm's centrality is likely to increase with its ability to bridge products-markets-clients. A firm can be the only link to an important client or/and supplier, and based on that power exert influence on the network. The more central firms tend to be the initiating firms in the cluster analyzed. These firms are also prolific in gestating multiple spin-offs.
P2:
The initiating firms occupy a more central position in the network and are more likely to gestate more spin-offs.
However, initiating central firms may have a completely formed hub with no additional resource needs, and no opportunities for new spin-offs. That is, the saturation of the carrying capacity of the firm (Baum & Oliver, 1992 , Gulati, 1995 preempts the gestation of new spin-offs.
P3:
The initiating more central firms are more likely to have completely formed hubs and less likely to gestate new spin-offs.
Size
Larger firms typically span broader product lines, higher production capacity and more ties with other firms in the cluster. Larger firms are more likely to attract some of the best employees and be surrounded by an extensive hub of smaller firms. Then, two seemingly opposing effects may accrue to large firms: first, large firms are more likely to have completely populated hubs that provide them with all the needed resources. Second, Klepper (2001) observed that small and large firms have different specialization, and generate different types of innovations. For example, certain innovations seem to pose problems for larger incumbent firms, and these may provide opportunities for spin-offs.
P4.
Larger firms occupy a more central position in the network with the spin-off firms clustered around them, and are more likely to gestate more spin-offs.
Conversely, Cooper (1985) argued that smaller firms are more likely to gestate more spin-offs. Small firms provide the employees with more learning opportunities, more untapped supply and client ties, and hence opportunities to start their own spin-offs (Cooper, 1985) . Smaller firms may gestate more spin-offs larger firms. At the network level we expect small firms' networks to be more active than networks of large firms (Perrow, 1992) . Small firms have higher incentive to cooperate with other firms, because they lack the resources for an alternative strategy (Hitt et al., 2001 ).
P5.
Small firms' networks are more likely to gestate a higher number of new spinoffs than large firms' networks.
Network dynamics at the boundary
The study of the network's determinants of spin-offs requires the analysis of how the firms' position within the boundaries of the industry affect the founding of new spin-offs. For example, for firms at the edge of the industry, or the cluster, the number of structural holes around it may surpass the amount of structural holes of a firm in the core of the industry and, thus, provide a richer environment for entrepreneurial action (e.g. Burt, 1997) . The rationale is that firms at the core, or central firms, are already surrounded by other firms that tap into all their needs. Also, firms at the technologic, geographic, and product-market boundary may be more active and have needs currently not supplied by the market. These firms are a more fertile ground for new spin-offs' gestation. This is because the employees more easily identify opportunities to undertake.
P6.
Firms at the boundary of the industry are more likely to gestate more new spinoffs than firms at the core of the industry.
In a similar way, we may take the technological boundary to define the cluster. Recently a sound stream of entrepreneurship-based studies focuses on high tech startups (Klepper, 2001) . Sprouting fast change high technology industries populated with frequent innovations are rich in structural holes to tap into the insufficient supply of established firms. These are fertile situations for entrepreneurship and to set a spin-off.
More innovative firms are also more likely to gestate a larger number of spin-offs. More innovative firms are more likely to have higher ability to recruit more skilled, motivated, and entrepreneurial employees. Similarly, innovations developed by the parent firm that do not require distinctive resources or capabilities and are not based in complementary assets are more likely to lead to spin-offs (Kleppler, 2001) . These are innovations that open market segments not served by the parent firm or innovations that do not use the parent firm's assets. Klepper (1996) noted, in accord to the life cycle theory of the firm, that as industries mature firms devote more effort to improving the production process and know-how becomes more embodied in physical capital, leading to lower spin-offs' rate. Then in more technological mature industries we expect less spin-offs being formed. Conversely, Garvin (1983) suggested that younger industries generate a larger number of spin-offs. Incumbent firms that rely in high technology segments are likely to continuously need additional resources from the neighboring environment to tap into emerging needs. Frequently these resources are not readily available and no firm in it hub or in the cluster is specialized in that product/service. In these cases there is an opportunity for entrepreneurs to found their spin-offs. Therefore, we argue that firms based in high technology segments new to the industry are more likely to gestate a larger number of spin-offs; or in proposition form:
P7. Firms in fast changing technology segments are more likely to gestate more new spin-offs than firms based in mature technology.
Firms in structural holes, particularly when they bridge geographic and product markets, have privileged access to others, and others' information, and are able to appropriate a larger share of the returns. A firm in a structural hole connects firms that wouldn't be tied otherwise (Hite & Hesterly, 2001 ). The structural hole concept is related to the boundaries of the network (or cluster) that constitute the network. Structural holes are critical to the workflow insofar as the relationships maintained by the firm cannot be easily restored without the firm's presence; Brass (1984: 521) designates it of "being irreplaceable".
Firms that bridge markets (Granovetter, 1972) are at the core of the "transformational boundary" and are more prone to be innovators. Innovator firms have higher status positions, are searched by more clients, and face higher pressures for innovation. The opportunities for new spin-offs are likely to be higher for employees in these firms.
P8.
Firms that bridge markets in a structural hole position at the boundary of the cluster are more likely to gestate more spin-offs.
DISCUSSION
The "surrogate motherhood model" suggests that the network's evolution is more endogenous than traditionally considered in the literature (e.g. Doreian & Stokman, 2000) . Networks, or clusters, are not static social structures. Networks evolve as products of the relations established, where new ties are influenced by the (social) network of prior ties in which they are embedded (Gulati, 1995; Kale et al, 2000) . Networks also evolve endogenously as dual pressures of existing ties guide the firms' behaviors, and due to the potential lock-in and lock-out effect (Gulati & Zaheer, 2000) . As the network grows each new tie contributes to differentiate among organizations "by their specific direct and indirect relations and by the structural positions organizations occupy in the emerging network" (Gulati, 1998: 306) , in a process of structural differentiation. Thus, the structural pattern of the firm's combination of unique ties in the networks is in itself a potential source of competitive advantage, and a valuable resource (Gulati et al, 2000) .
Over time firms change their product portfolios inducing alterations in their resource needs. Technological shifts in the industry or demands from diverse geographic markets may impose the need to adapt the product portfolio. These changes require modifications in the relative strength of the ties at each moment, and the need to create new ties to suppress emerging resources' needs (Hite & Hesterly, 2001 ). Hite & Hesterly (2001:276) noted that along the organization life cycle in which "each stage represents a unique, strategic context that influences the nature and extent of a firm's external resource needs and resource acquisition challenges". These changes are opportunities for new spin-offs.
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